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ABSTRACT 
Comparing the Risk Ractors and HIV Seroprevalence among Foreign Born and US Born  
Blacks 
Mo Wahome, MPH candidate, Hellen Kwakwa, MD, MPH, Seth Welles, ScD, PhD 
 
Background: African Americans continue to disproportionately bear the brunt of the 
HIV/AIDS epidemic in the United States. With the increasing shift in immigrant 
populations in the country, the true burden on HIV/AIDS might be confounded by the 
increased number of African and Caribbean born immigrants. This project aims to 
evaluate the differences in behavioral risk factors and HIV seroprevalence among African 
Americans, African born and Caribbean born immigrants in Philadelphia. 
Methods: A 3 year cross sectional study involving US born blacks, Caribbean born and 
African born participants (n=7651) of the HIV Rapid Testing Program in the city health 
centers. Chi square tests and multivariate regression analyses were conducted to compare 
the risk behaviors and examine association between nativity and HIV seroprevalence.  
Results: Overall African Americans had higher condom use than foreign born blacks but 
also had the highest average reported number of partners, prostitution, STD history, and 
multiple drug use. Caribbean born had the highest HIV seroprevalence (1.1%), while US 
born blacks had the lowest prevalence. Caribbean born males were more likely to be test 
positive than African American men, OR= 2.9 (95% CI 1.23- 6.96) while among women, 
African born females had the highest risk of being HIV seropositive, OR= 1.84 (95% CI 
0.514-6.55).                     
Discussion: Rapid Testing program has been effective in testing underserved populations 
in Philadelphia. Results indicate significant behavior risk factors that drive the prevalence 
among the different subgroups of the black population. Therefore, HIV prevention 
messages should be catered to meet the vast diversity within the black population.
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INTRODUCTION 
HIV/AIDS Epidemic among African Americans in the United States 
At the beginning of human immunodeficiency virus (HIV) epidemic in the United 
States in the early 1980s, the majority of HIV infections were diagnosed among white 
gay and or bisexual men living in urban areas 
[1] [2]
. Since then, the non Hispanic black 
population has been disproportionately affected by HIV/AIDS in the United States, 
experiencing the highest HIV prevalence, HIV/AIDS incidence rates, and mortality  
[3, 4] 
[5]
. Compared to whites whose HIV infection rates have leveled off, HIV infection rates 
among African Americans have increased over the past 20 years
[6]
. According to the 
Office of Minority Health and Health Disparities (OMHD), HIV/AIDS is the fifth leading 
cause of death for African Americans and the leading cause of mortality for African 
American men aged 35-44 yrs 
[5] [7]
.  
The disparity is even greater among the African American child bearing age 
female population, 15-44 years. Although they only comprise 13% of the U.S female 
population, they account for approximately 53% of all AIDS cases among females
[4]
. In 
large urban epicenters such as New York where non Hispanic black females account for 
84% of new infections, HIV/AIDS in one of the leading causes of mortality among black 
women
[4]
. While the male latex condom continues to the main transmission barrier 
against infection, African American women in particular are disproportionately affected 
by HIV infection primarily through heterosexual contact
[8,
 
9]
. Multiple studies also 
indicate that condom use is still very low among male partners whose women are 
considered at high risk of infection 
[9-12]
. 
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The target date that was set by OMHD to eliminate these disparities was 2010
[7]
. 
Despite health interventions such as condom use, and clean injection needles to reduce 
this burden among the black population, the numbers of new HIV infections have 
increased. As of 2006, black men accounted for nearly 65% of new infections, which is 6 
times as high as that of white men and approximately 3 times that of Hispanic/Latino 
men
 [5]
. Local HIV transmission dynamics are largely influenced by HIV prevalence 
differentials among high risk racial, ethnic, or foreign born populations 
[1]
. Although they 
account for 12% of the total US population, African Americans represent an alarming 
45% of new HIV infections 
[13]
. 
 
Immigration Policies and Population Shifts 
 Immigration policies in the United States over the past century have led to 
unprecedented waves of immigrant population. For instance, the Immigration and 
Nationality Act of 1965 led to immigration from non European immigrants which shifted 
the ethnic makeup of immigrants in the US which was previously dominated by Irish 
immigrants
[14]
. For the first time, relatively more Latino, Asian and African immigrants 
were able to relocate to the US. In addition, the Immigration Act of 1990 further led to an 
increase in immigrants by creating refugee admission standards and diversity 
programs
[15]
. Though small in number, the population of African immigrants in 
Philadelphia grew rapidly from 2000 to 2005 by 75%
[14]
.  African immigrants now 
represent one of the fastest growing immigrant population in ten major cities and HIV 
urban epicenters in the United States 
[16, 17]
.  
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Immigrants in Philadelphia  
The Greater Philadelphia region is home to refugee resettlement agencies: the 
Nationalities Services Center and the Lutheran Child and Family Services which have 
resettled a large number of refugees and asylees from politically unstable countries 
including Caribbean and African countries such as Ethiopia, Somalia, Liberia, Sierra 
Leone, Sudan and Eritrea, Haiti
[18-20]
.  Aside from refugees, Philadelphia has experienced 
increases in immigrants from Jamaica, Haiti, Dominican Republic and Liberia in the 
recent years
[14]
. Immigrants in Philadelphia tend to settle by in regions of the county by 
nationality. For example, Elmwood and West Philadelphia is home to majority of the 
African born population, while Olney and North Philadelphia is home to a large number 
of Caribbeans
[14]
.  
 
Fig1. Regional Origin of the Foreign-Born, Metropolitan Philadelphia, 1970 and 2006
[18] 
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 Immigration and HIV/AIDS 
The United Nations reports that many of the foreign born immigrants in the 
Unites States from HIV endemic regions have higher HIV prevalence than the US born 
population
[21]
. On a global scale, the Caribbean region has been identified as having the 
highest prevalence of HIV/AIDS outside of sub-Saharan Africa 
[22]
. Since HIV 
prevalence rates in the Caribbean region and sub-Saharan Africa are much higher than 
the US, it is anticipated that the HIV rates will be higher rates among immigrants from 
these regions.  Prior to the amendment of the 1993 Immigration and Naturalization Act in 
2008, HIV  testing was required prior to admission to the US and those infected with HIV 
were restricted from relocating
[23]
. However, many immigrants living in the US enter 
through various pathways that do not necessarily require HIV testing such as visit visas, 
student or business visas 
[23]
. Special cases such as HIV positive refugees have been 
exempted and admitted to the US through a waiver program 
[23]
.  In addition, national 
census data has indicated that the annual percentage of HIV cases among the foreign born 
population in the US is increasing 
[21]
. Despite this unprecedented change in the US 
immigrant population in the past four decades, relatively few studies have focused 
primarily on foreign born and US-born differentials on HIV/AIDS prevalence and risk 
factors 
[24]
. Due to the lack of accounting for country of origin in HIV national 
surveillance, the burden of HIV/AIDS in the United States is confounded by the influx of 
foreign born population which has been reported to be greater than 35 million as of 2005 
[22]
.  
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 The effect of immigration and health outcomes is ambivalent. Previous 
studies comparing foreign born populations in the US and the US born have primarily 
focused on pregnant women 
[25-27]
, smoking 
[28-30]
, and Latinos 
[31-37].
 While some 
researchers report that black immigrants tend to be more educated and healthier than their 
African American counterparts
[15]
, others report that black immigrants experience higher 
rates of disease, tend to be less educated and experience higher rates of 
unemployment
[38]
. Previous research also suggests that immigration continues to have an 
impact on wages and occupational stratification
[14]
 which results in income inequalities 
between immigrants and native born which in turn might have implications on health 
inequalities. On average, foreign born blacks tend to make more than native born African 
Americans
[14]
, however when considering illegal immigrants and refugees, there is  a 
slightly higher proportion of immigrants receiving some sort of social welfare than native 
born
[15]
.  
Empirical studies  have shown that cultural, socioeconomic and religious 
differences exist within foreign born black communities 
[24, 39]
 that might have 
implications on their risk for HIV infection. Kandula et al noted that relationship 
disruption between sex partners and unequal sex ratios which derive from selective 
migration patterns and economic stability, are unique factors that might put immigrants at 
risk for HIV
[38]
. Fundamentally, sexual behavior is culturally grounded to cultural 
perceptions, norms, and gender expectations within different native groups
[38]
.  
Many African born HIV infected individuals face many barriers such access to 
proper HIV care, HIV related stigma, discrimination, and other immigration related 
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stressors which may increase their risk of HIV infection
[23]
. One study has noted that 
African immigrants appeared to have lower HIV infections than the US born blacks, 
however, the rates of infection and mortality increased in the 1990s compared to earlier 
years 
[16]
. Despite this, black immigrant populations remain invisible in national HIV 
policies and intervention programs. 
African born and Caribbean born immigrant communities have not benefited 
proportionately in the advent of anti retroviral therapies and other prevention 
measures
[40]
. Failing to account for the diverse population within the black community 
fails to capture the culturally rooted ethos and mores that have implications for HIV 
infections. The current intervention messages may therefore not be generalizable to other 
black people who do not exhibit the same risk patterns such as African born and 
Caribbean immigrants. Many research studies in public health continue to cluster black 
immigrants together with African Americans despite distinct differences in immigration 
patterns, cultural practices, socioeconomic status, different stressors, and health status
[38]
. 
Identifying the risk factors and burden of HIV disease within each native subgroup of a 
very diverse black population in the US should therefore be a research priority, as black 
immigrants continue to be a great contribution to the economy and the health of the 
nation.  
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HIV Prevalence and testing in Philadelphia 
HIV incidence rates in Philadelphia are 114 per 100,000 approximately 5 times 
the national average
[41, 42]
. Prior to 2006, the CDC first recommended routine HIV testing 
in 1987 for populations that were considered high risk which includes homosexual males, 
hemophiliacs, and injection drug users
[43]
. In accordance with the Centers for Disease 
Control and prevention (CDC) revised guidelines on HIV testing which recommend all 
patients aged 13-64 in healthcare  settings to be notified that testing will be performed 
unless the patient declines (opt-out screening)
[43]
, the federally qualified health centers in 
Philadelphia implemented routine HIV testing in 2007 
[41]
. As shown in figure 2, seventy 
six percent of the Philadelphia zip codes are represented by the city health centers and are 
therefore able to capture majority of the urban population in the city
[44].
  
According to the CDC, Routine testing is framed as a policy that provides HIV 
testing to all clients after informing them that the test would be conducted
[43]
. The 
Routine HIV testing is a free program that provides rapid oral HIV test to all the clients 
who receive health services at the health centers who consent to testing
[42]
. This program 
targets mainly the uninsured and underinsured who would otherwise not have access to 
free testing and counseling and other health services offered at the health centers
[42]
. 
Funding for this program comes primarily from the CDC grants for urban epicenters most 
affected by the burden of HIV/AIDS and the state of Pennsylvania
[42]
. 
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Fig 2. Geographical Distribution of the Federally Qualified Health Center Service 
Areas
[44]
 
 
 
   
SPECIFIC AIMS 
 Much of the data available of HIV among African Americans has failed to 
distinguish native US born blacks and foreign born blacks. Despite the wide array of 
cultural differences between foreign blacks and African Americans in the US, the sexual 
behavioral differences have not been considered. Lack of data on the foreign born 
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population in the US in regards to HIV can hinder the design of appropriate HIV 
prevention messages that meet the needs of the Caribbean and African born populations 
in the US. Given this current state, the overarching goal of this project is to obtain 
quantitative information on the seroprevalence and risk behavior patterns of the African 
born blacks, Caribbean born (including Puerto Ricans) and US born African Americans. 
This information can then be used by the Philadelphia Department of Public Health 
(PDPH) and other health care providers in implementing HIV prevention interventions 
that are culturally congruent. The results will reinforce the need to be cognizant of 
cultural differences that might influence risk behaviors for HIV/AIDS and tailor 
prevention and treatment strategies to meet the needs of the African born and Caribbean 
born individuals. More specifically, the research project had three main focuses: 
1. To identify and compare behaviors that put the different black subgroups at risk for 
HIV/AIDS. 
- The hypothesis is that African Americans exhibit more risk behaviors than African 
born and Caribbean born clients. 
2. To compare the HIV seroprevalence among the three the subgroups. 
3. To examine the association between nativity and HIV seroprevalence. 
- Understand the extent to which foreign born blacks contribute to the epidemic in the 
US. 
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METHODS 
 Study Design 
This project is a 3 year cross sectional study using secondary data from the Rapid 
Testing Questionnaire (Appendix A). Data abstracted for this secondary data analysis is 
from June 2007 to September 2010.  The questionnaire was self administered. Clients 
who came in to the health centers for other health care needs were recruited in the waiting 
room. Testing was done on an opt-in basis in compliance with the Pennsylvania’s 
legislature for written informed consent. Data was not collected for clients who declined 
testing. In addition to the Rapid HIV test, those who consented were also asked to fill out 
the Rapid Testing Questionnaire. Questions included country of origin, HIV testing 
history, number of partners, and HIV risk perception among other sexual behavioral 
patterns. Test results were entered by the health care provider conducting the testing. The 
de-identified information on the questionnaire is then inputted on the Epi Info database at 
the city health department.  
 
Inclusion Criteria 
The original sample size in the Rapid Testing Database was 16383 participants 
and included testing data from July 2007 to end of September 2010. My analysis was 
restricted to individuals who got tested and filled out the questionnaire, and self identified 
their race/ethnicity as African American and reported their country of origin as the US, 
self reported race/ethnicity as foreign born and their country of origin as any of the 54 
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countries in Africa, or indicated their continent as ‘Africa North’ or ‘Africa Sub-
Saharan’, and respondents whose country of origin was one of the countries in the region 
of the Caribbean islands including Puerto Rico or indicated their continent as 
‘Caribbean’. Clients who were less than 13 years old were excluded from the analysis 
since the testing guidelines are targeted to those older than 13 years. Those who 
identified their gender as transgender were not included in the analysis. 10 entries did not 
have test results entered and were therefore excluded. Health center 5 which houses a 
Sexually Transmitted Disease Clinic was excluded from analysis to avoid selection bias. 
After meeting the inclusion criteria, the final sample size was determined to be 7651. 
 
Variable Definition and Measurement 
Dependent Variable 
HIV seroprevalence was the main outcome of interest, which was determined by 
the test results obtained from the rapid testing of the participants, negative or positive. 
There were 5 test results that were indeterminate and were therefore excluded from the 
analysis. 
Primary Exposure of interest 
Nativity of place of birth was a primary exposure of interest. To effectively 
capture this variable, the questionnaire contained questions on the respondents’ self 
identified race/ethnicity, the country of origin and continent of origin. Based on these 
three questions, nativity group was assigned to the participants’ country of origin and 
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continent of origin for those who reported their race/ethnicity as foreign born but did not 
specify their country of origin. The three native groups were classified as Caribbean born, 
African born and US born African American. Age was categorized into six groups: 13-
19, 20-29, 30-39, 40-49, 50-59, and ≥60 years. 
 Demographic Information 
 Demographic information on the questionnaire included age, race/ethnicity, 
country and continent of origin, previous HIV testing, history of a diagnosis of sexually 
transmitted disease (STD) or venereal disease (VD), health center. Participants responded 
yes or no for these questions.  
Independent Variables 
The following variables were measured based on self report of the participants on 
the Rapid Testing Questionnaire.  
1. Sexual preference 
This was measured depending on how the respondent described their sexual 
preference. The options were heterosexual, homosexual, lesbian, bisexual, or other. There 
was also a question on whether the participants had ever had sex with the same sex and if 
the respondents were male and indicated yes, they were categorized as males having sex 
with males (MSM). 
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2. Drug use 
Drug use was defined as having consumed marijuana, cocaine, crystal meth, 
heroin, prescription drugs, or other drugs in the past 30 days.  
3. Prostitution  
This was defined as ever having traded sex for drugs or money and was coded as 
1 for yes, and 0 for No. 
4. Frequency of condom use 
Respondents were asked to indicate how regularly they wore condoms in a sexual 
encounter. The options were: always, never, or sometimes.  
5. Self perception for risk HIV  
Participants ranked their perception of risk for HIV by choosing perception levels: 
high, moderate, low, or zero. 
6. STD History 
Information on history of ever having had a sexually transmitted disease or 
venereal diseases was also collected. Reponses were Yes or No. A new response 
category, not reported, was created for those who did not indicate either yes or no. 
7. Number of partners was classified into 3 categories: none, 1-5, or more than 5 
partners. There was also an additional response option to indicate the actual number 
of sex partners in the past 12 months. 
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8. Alcohol use 
Alcohol use was defined as the consumption of any alcoholic beverage to 
intoxication in the past 30 days. This was measured based on whether the respondents 
indicated alcoholic beverages on the question about consumption of multiple drugs. 
 
Statistical Analyses  
 In the first analyses, the Mantel-Haenzel chi square test was used with all 
categorical variables, and student’s t test was used for continuous variables to assess 
differences in demographics and risk behaviors between the three subgroups. 
Bivariate and multivariate logistic regression analyses were performed to assess 
whether there was an association between nativity and HIV seropositivity. In the 
bivariate analysis, gender and age group were included in the model. To control for 
confounding, the variables that were associated with nativity and test results in the 
univariate analysis, were included in the multivariate regression model. All analyses 
were conducted using SAS 9.2 (SAS Institute, Cary, NC).   
HIV seroprevalence was calculated for each native group and the entire sample 
size, and also stratified by gender. In the interest of identifying the mode of 
transmission for each native group, HIV seroprevalence was further stratified by 
sexual preference. For comparison purposes between native groups, the African 
American cohort served as the reference population. 
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Institutional Review Board Approval 
The project received an exempt status originally from the PDPH in 2007, and the 
Drexel University’s Office of Research and Compliance also approved the project as 
exempt in 2011. 
 
RESULTS 
4.1 Demographics  
African Americans represented the majority of testers n= 6225 (81%), followed 
by Caribbean born, n=881 (12%), and African born n=545 (7%). The overall mean age 
for all participants was 34.3 and a median age of 31 years. Both the average ages for the 
African American and African born participants were 34, while the Caribbean born 
cohort was a little older with a mean age of 37. Overall, women made up majority of the 
participants receiving testing at 52.1%. When stratified by native group, there were 
gender disparities in testing observed (fig 1). Participants who got tested were mainly 
between the ages of 20 and 49 years for all three native groups.  
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Fig 3: Gender distribution of Rapid Testing participants by native group at 
Philadelphia Health Centers, 2007-2010. 
 
In terms of testing sites, most of the participants received rapid HIV testing at 
district health centers: 3, 6, and 10. Health center 3, located in West Philadelphia, tested a 
lot of the African born and the African American population. Health center 10 was also 
popular among the foreign born with 26% Caribbean born and 33% of African born 
getting tested there.  
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Table 1: Risk Behavior Characteristics of the foreign born and US born blacks in 
Philadelphia health centers, 2007-2010 
Variable  African 
American 
(n=6225) 
African 
Born 
(n=545) 
Caribbean 
Born (n=881) 
P value 
Currently have a sexual partner 
            Yes   
No 
 
5433(87.4) 
784(12.6) 
 
489(90.0)  
54(10.0) 
 
754(85.7)  
126(14.3) 
<0.001  
 
Sex partners in past 12 months 
Median 
Range 
 
1 
     (0-99) 
 
1 
(0-7) 
 
1 
(0-60) 
<0.001 
Sexual preference 
Bisexual 
Lesbian 
Heterosexual 
Homosexual 
 
 
80(1.3) 
85(1.4) 
6015(96.7) 
38(0.6) 
 
0 
2(0.4) 
541(99.6) 
0 
 
7(0.8) 
2(0.2) 
866(98.4) 
5(0.6) 
<0.001  
 
Ever had sex with same sex  
Yes 
No 
 
375(6.0) 
5846(93.9) 
 
4(0.7) 
540(99.1) 
 
26(3.0) 
855(97.0) 
<0.001 
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No response 4(0.1) 1(0.2) 0 
Ever tested for HIV (%)  
Yes 
No 
Don’t Know  
 
4531(73.0) 
1628(26.2)  
52(0.8) 
 
398(73.0)  
133(24.4) 
14(2.6) 
 
558(63.6) 
287(32.7) 
33(3.7)  
<.0001 
History of STD or VD 
Yes 
No 
Don’t know  
No response 
 
646(10.4) 
674(10.8)  
616(9.9) 
4289(68.9) 
 
26(4.8) 
160(29.3) 
61(11.2) 
298(54.7) 
 
39(4.4) 
160(18.2) 
104(11.8) 
601(63.5) 
<.0001 
Ever Traded Sex for money or 
drugs 
Yes 
No 
No response 
 
 
271(4.4) 
5895(94.7) 
59(0.9) 
 
 
6(1.1) 
524(96.2) 
15(2.7) 
 
 
18(2.0) 
860(97.6) 
3(0.3) 
0.0118 
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Alcohol use(to intoxication) 
Yes 
No 
 
2636(42.3) 
3589(57.7) 
 
103(18.9) 
442(81.1) 
 
344(39.1) 
537(60.9) 
 
Drug use 
Cocaine 
Heroine 
Marijuana 
Crystal Meth 
Other (pcp,prescriptions 
etc) 
 
495(18.6) 
21(0.8) 
1675(62.8) 
3(0.1) 
473(18.7) 
 
1(1.5) 
0 
15(25.4) 
0 
43(72.1) 
 
25(8.7) 
7(2.4) 
126(43.8) 
1(0.4) 
129(44.8) 
 
<.0001 
Condom use Frequency 
Always 
Sometimes 
Never 
 
673(9.2) 
3117(52.4) 
2164(36.4) 
 
44(8.4) 
202(38.4) 
202(53.2) 
 
69(8.1) 
381(44.8) 
400(47.1) 
<.0001 
HIV Risk Perception 
High 
Moderate 
Low 
Zero 
 
252(4.1) 
1065(17.1) 
3153(50.7) 
1751(28.1) 
 
4(0.7) 
30(5.7) 
244(45.1) 
262(48.5) 
 
20(2.3) 
67(7.6) 
461(52.5) 
331(36.7) 
<0.001  
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Based on the table above, although they had the highest reported condom use, 
majority of other risk factors were exhibited by African Americans. Upon stratifying by 
gender, similar trends were observed for both genders. Generally, there was more 
frequent condom use among women with 56% of them indicating their condom use 
frequency as ‘always’. By native group, African American women had the highest 
consistent condom use (9.8%) than the African born (5.0%) and Caribbean born women 
(7.9%). However, African American women had the highest reported drug use: cocaine 
use (19.6%) marijuana use (54%) and prescription drugs, history of STD (22%), more 
than 5 sex partners (3.6%), and ever having traded sex for drugs or money (6.6%).  
Overall men had higher reported risky behaviors than women. In particular 
African American men indicated the most drug use (cocaine 18% and marijuana 63%), 
ever having traded sex for drugs or money (7%), previous diagnosis of a STD/VD 
(26.5%), and having more than 5 partners (17%). Whereas 15% African born men 
reported always using condoms, only 7.5% and 7.9% Caribbean born and African 
American men reported consistent condom use. Both African American and Caribbean 
born had similar frequencies (4%) of ever having had male to male sex, while only 0.9% 
African born males reported ever having sex with the same sex. 
When stratified by sexual preference, 60% and 40% of self identifying 
homosexual Caribbeans reported their condom use as ‘sometimes’ and ‘never’ 
respectively. Among African Americans who reported their condom used as always, 18% 
of these were homosexual, which was the highest group reporting consistent condom use 
for all sexual preferences. 
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Sexual Preference 
Of the 113 men who reported ever having had sex with men, 50 indicated their 
sexual preference as heterosexual. 43 of the 50 heterosexual males having sex with men 
were US born blacks, 5 were Caribbean born, and 2 were African. 98 out of 113 men who 
had ever had sex with men were African Americans, 2 were African born, and 13 were 
Caribbean born. 
 
 Risk Perception 
 While African born women had the highest HIV prevalence among all women, 
94% of them reported their HIV risk perception as low and zero, similar to 93% 
Caribbean born women rating their risk as zero and low. In contrast, only 80% African 
American women reported their risk perception as low and zero. Similar patterns were 
observed among men. While 94% African born men reported their risk perception as low 
and zero, only 76% African American men and 86% Caribbean born men did so.  
 
HIV Seroprevalence 
Overall, HIV seroprevalence rate for African Americans was the lowest compared 
to the average rate for the sample size (table 2). Of the Caribbean born who tested 
positive, 40% were originally from Haiti, 20% from Jamaica, 20% from Dominican 
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Republic, 10% from Trinidad and 10% Puerto Rican. Among the 3 of 5 (60%) African 
born clients who tested positive were originally from Liberia, 1 positive from Eretria, and 
1 from Burkina Faso.  
Generally, women had a lower HIV prevalence rate (0.52%) than men (1.1%), 
however, upon stratifying HIV by native group (fig 3), African born women had the 
highest prevalence rate among women. Of the Caribbean born persons who tested 
positive, an overwhelming 8 of 10 (80% ) were men, whereas 26 of 36 (72.2%) of the 
African American cohort who tested positive were men, and 2 of 5 (40%) the African 
born who tested positive were men. Half of the men who tested positive among 
Caribbean born were MSM. 13% of African American men who were MSM tested 
positive, and there were no positive cases among the 2 African born MSM. 
 
 
Fig 4: HIV seroprevalence stratified by gender and native group of HIV Rapid Testing 
participants at city health centers, Philadelphia 2007-2010 
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Drug Use 
Among the drug users, 39% of those who reported using cocaine tested positive 
while 37% of those who tested positive were marijuana users. Univariate analysis showed 
that African American males who were cocaine users were 2.2 times as likely to test 
positive compared to those who did not (95% CI 1.175 - 4.130 p<0.001).  
 
 
 
Table 2: HIV seroprevalence by Native Groups of HIV Rapid Testing participants at city 
health centers, Philadelphia 2007-2010 
 
Nativity   Cases      Seroprevalence (%) 
African American                    43/6225                                                   0.69 
African Born                           5/545                                                        0.92 
Caribbean Born                      10/881                                                        1.1 
Total                                       58/7651                                                    0.76 
 
 Majority of those who tested positive self identified as heterosexual. Among 
women, all positive cases were among women who self identified as heterosexual. For 
the males, 61.1% of the positives were among heterosexuals, 30.6% were homosexuals, 
and 8.3% bisexual. Of the men who reported ever having had sex with men, 15.9% tested 
positive. In terms of native group, 50% of the HIV cases among the Caribbean born were 
attributed to homosexual contact and bisexual contact (fig 4).  
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Fig 5. HIV seropositivity by Nativity and Sexual Preference, of HIV Rapid Testing 
participants at city health centers, Philadelphia 2007-2010 
 
 
Regression Analyses 
After adjusting for age group and gender, African born were 1.38 (95% CI 0.54-
3.58) times as likely to be HIV positive while Caribbean born had a slightly higher risk of 
testing positive compared to African Americans (OR=1.64 95%CI (0.82-3.30)).  Bivariate 
logistic regression analysis stratified by gender showed that African born women were 
1.8 times as likely to test positive as African Americans and approximately 3 times as 
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likely to test positive as Caribbean born women. Caribbean born women were 0.66 times 
as likely to test positive compared to African American women. Different observations 
were noted among the males, Caribbean born men were 2.7 times as likely to test positive 
compared to African American men (p=0.07) but there was no difference in odds of 
testing positive between African born men and US born black men. Condom use, history 
of an STD/VD, history of HIV testing, drug use, and alcohol to intoxication, were not 
statistically significantly associated with test results and were therefore not included in 
the final model selection.  
Multivariate regression analyses also stratified by gender were conducted while 
controlling for age group, risk perception, sexual preference and MSMs, and prostitution 
(table 4). For women, high, and low risk perception among women, and prostitution were 
found to be significant risk factors for HIV infection. Among men, MSM was the greatest 
risk predictor for HIV infection.  
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Table 4. Multivariate Logistic Regression Analysis of Characteristics Associated with HIV 
seroprevalence of HIV Rapid Testing participants at city health centers, Philadelphia 2007-
2010 
 
Characteristic   No. positive  OR (95% CI)                              P-value 
 
Men                                            36 
Nativity               
African born                                2                               1.9 (0.42-8.77)                       0.885 
Caribbean born                            8                               2.9 (1.23- 6.96)                      0.170 
African American                      26                               ref 
Sexual Preference 
*MSM                                          18                            34.9 (16.9-72.3)                    <.0001 
Heterosexual                                22                               ref 
Risk Perception 
High                                              7                             2.6 (0.450- 2.414)                 0.002 
Moderate                                       6                             0.49 (0.168-1.44)                  0.116 
Low                                               12                           0.44 (0.187-1.04)                  0.018 
Zero                                               11                              ref 
Prostitution 
Yes                                                4                           2.547(1.31-4.94)                      0.158 
Not Reported                                 32 
 
Women                                        22 
African born                                 3                               1.8 (0.51-6.55)                       0.326 
Caribbean born                             2                               0.85 (0.193- 3.79)                  0.554 
African American                        17                               ref 
Risk Perception 
High                                              3                               3.7 (0.986-14.0)                     0.011 
Moderate                                       6                               1.7 (0.59-4.83)                      0.254 
Low                                               3                               0.23 (0.062-0.84)                  0.001 
Zero                                             10                                ref 
Prostitution 
Yes                                              2                                7.17 (3.806-13.503)             0.0168 
Not Reported                              19                                -- 
No                                                1                                   ref 
*includes heterosexual men having sex with men 
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DISCUSSION 
The Rapid Testing program which was implemented in 2007 has been effective in 
getting a lot more underserved communities in Phiadelphia getting tested for HIV. Since 
its inception, over 17000 clients have been tested with over 3000 each year except for 
2007 when the program started midyear. Although nativity was found not be a significant 
risk factor for HIV transmission, it does indeed reflect the different social, gender and 
behavioral differences that are associated with HIV infection. While African American 
men reported the highest risk factors, they also had the highest rates of condom use which 
might explain the lower prevalence rates of HIV among African American women. My 
findings are similar to Kerani et al who reported that African immigrants comprised only 
a small component of the overall HIV epidemic in the US, and also found that African 
born women had a higher prevalence of HIV than African born men
[17]
. Different 
findings from my results were found in studies from Western Europe comparing HIV 
prevalence between native and immigrants found that majority of the HIV cases were 
among persons from sub-Saharan Africa
[45]
. Johnson et al reported that MSM was the 
primary mode of HIV transmission for native born blacks
[2]
, however, heterosexual 
contact among native born in this sample account for 79% of the HIV cases among native 
blacks. While studies have also shown that foreign born women have higher rates of HIV 
infection than men
[2, 17]
, this was only observed for the African born women and not 
Caribbean born. However, both studies aggregated Caribbean born women and African 
born women together. 
Based on the prevalence rates results from 2007 and 2010 (table 2 and fig 3), 
Caribbean born males appear to be at the greatest risk of testing positive in the city of 
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Philadelphia for the overall cohort and among the males. This is in stark contrast to the 
Caribbean born women who had the lowest seropositivity for all groups.  African born 
women accounted for the majority of the HIV cases, and had the least reported consistent 
condom, and also have higher risks of testing positive in comparison to the other women. 
Understanding these differences in risk within the entire black population should be a 
primary focus in addressing HIV disparities and designing prevention programs. These 
findings underscore the need to create and implement HIV prevention programs that are 
culturally congruent to meet the needs of the French speakers from West Africa, and 
Haiti, and inner city African Americans who might have different sex jargon. 
While consistent and correct condom use has been proven to be the most effective 
prevention tool against HIV infection for the sexually active
[46]
, only 8.8% of the 
respondents in this study indicated consistency in practicing safe sex. Overall, 91.1% of 
the HIV cases occurred among those who reported their condom use frequency as ‘never’ 
and ‘sometimes’. In contrast, among those who reported always wearing condoms, 2%, 
1.4% and 0.9% tested positive for the African born, Caribbean born, and African 
Americans respectively. These findings therefore suggest that consistent condom use 
could alleviate most of the HIV/AIDS burden for all subgroups. Consistent condoms will 
require the active participation of both males and females; however, given the gender 
disparities in testing, there should be an increased focus to enroll African born and 
Caribbean born men. 
Based on the study findings, men bear the majority of the burden of the HIV 
infection in the city. This could stem from the historical framing of HIV/AIDS as a 
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disease of the gay and bisexual men
[47]
 and as a result left out majority of heterosexual 
black men from HIV prevention efforts. The findings from this research provide a better 
framework of studying structural factors between the three black subgroups that can help 
explain the differences in risk factors and seroprevalence. They also guide in developing 
better interventions tailored to the different needs of each sub group. Future research on 
African American, African and Caribbean born and HIV should aim to consider the 
length of stay of the immigrants in the US, the type of partner, structural factors such as 
employment, immigration stressors, education, poverty, and their intersection with HIV 
risk should be further explored for this population. 
While preventing HIV/AIDS among young adults has been identified as a 
national priority, the older population seems to have been out of the limelight of HIV 
prevention efforts. Thus many previous interventions have focused primarily on the 
youth, 12-24
[48, 49]
, or adolescents 
[50-53]
 and ignoring the more mature adult population. In 
this study, 30% participants who said that they always used condoms were in the ages 
between 20 and 29, while 23% of those between 40 and 49 reported the same. In addition 
72.8% of those who tested positive were aged between 30 and 64 years old. Lifelong 
monogamous heterosexual relationships within the general population are increasingly 
rare
[54]
, prompting the need for more condom use among couples that are not mutually 
faithful. 
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Strengths  
The sample size was very large providing me with a high power for analysis. 
Since it was a cross sectional study, HIV prevalence for the population and for each 
subgroup was calculated and associations between the primary exposure of interest and 
outcome examined. Data on country of origin was collected which is not typical of other 
HIV surveillance studies, made it easy to classify foreign born participants according to 
the native region. 
 
Limitations 
This study had several limitations. The data collected were from a highly selective 
population of federally qualified health centers whose clients are more likely to be of a 
lower socioeconomic status, and uninsured
[55]
. Also, undocumented immigrants might be 
overrepresented in this sample as legal residents more likely to have insurance and access 
to care
[18, 56]
.  Some questions such as drug use, number of partners in the past could 
introduce recall bias. For the foreign born cohort, fewer men participated in the Rapid 
Testing program which also might introduce selection bias. The questionnaire did not 
include questions on the nature of the relationships of the participants (married, single, 
divorced, live-in) for those who reported currently having a sexual partner, which might 
have implications on the regularity of condom use. The length of stay in the US of the 
immigrants was not indicated therefore it is hard to tell whether the infection might have 
been acquired locally or internationally or the impact of migration on HIV risk. In 
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addition, some variables had a lot of missing information or non response which made 
the analysis harder to interpret. Despite these limitations, the findings were fairly 
consistent with other studies on the foreign born HIV prevalence and native born 
[17, 57]
, 
and my findings further showed more gender based differences in risk behavior and 
seroprevalence between Caribbean born, African American, and African born clients. 
I did not expect to find that though African Americans characterized most of risk 
behaviors, they had the highest condom use. A possible explanation for this behavior 
pattern considering the AIDS Risk Reduction Model (ARRM)
[58]
, which borrows some of 
the concepts from the Health belief model and is conceptually grounded on the premise 
that individuals engaging in high risk behavior must perceive themselves in danger of 
getting infected with HIV and therefore problematic
[59]
. ARRM is made up of 3 stages of 
behavioral change: 1. recognition and labeling of an individual’s risk sexual behavior, 2. 
commitment to make behavioral changes from high risk to low risk activities, and 3. 
enactment of goals by seeking help. Using these stages of behavioral change, African 
Americans might have recognized their risk behaviors and made changes by using 
condoms more consistently. 
 
Models for successful Interventions 
Community based interventions based on condom use found that majority of 
women had no intention of using condoms regularly with their main partners and for 
those who were using condoms, consistency was  a major issue
[9]
.  However with 
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continued focus on intervention practices such as engaging women to discuss condom use 
with their partners was found to be effective in increasing the rates of condom use
[9]
. 
Similar to the Prevention of HIV in Women and Infants Demonstration Projects (WIDP) 
intervention programs, PDPH can emulate a similar community level HIV prevention 
programs with different native groups and have open discussion about condoms and their 
acceptability. Previous HIV prevention interventions among inner city women were small 
scale and focused on behavior change techniques which have invariably led to increased 
condom use
[9]
. Taking up community level HIV prevention interventions specific to each 
native group can help reach the invisible populations which are often neglected in 
prevention messages such as the African born women and Caribbean MSM population. 
Other community based programs such as the Project Brotherhood in Chicago
[60]
, 
Operation Hairspray in Ottawa Canada
[61]
, have been successful in reaching underserved 
African American, and black immigrant communities through enhancing HIV prevention 
education and resources by enlisting barbers and hairstylists as liaisons between health 
care providers and the greater community. Operation Hairspray recently received an 
innovation award for being a leader in HIV prevention in the community
[61]
. Project 
Brotherhood had also received national recognition by CDC for their effort
[60, 62]
 and 
esteemed as a model for replication in other urban areas largely affected by HIV/AIDS. 
Similarly the PDPH could adopt such programs that bridge the gaps between health care 
and the invisible communities by training respected members of community to be leaders 
in HIV prevention and control. The Balm of Gilead also provides a model for 
collaborating with faith leaders of the African American and African congregations
[63]
 as 
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a way to openly discuss HIV/AIDS in settings that have historically shunned sexual 
discussions. 
While human behavior is complex and hard to change, results from potential new 
HIV infection prevention intervention programs have shown that wider delivery of 
behavior change based strategies are an integral tool in reversing the global epidemic
[64]
.  
Changing behavior is the primary way of curbing the spread of HIV infection
[59]
. For 
effective prevention of HIV in the city of Philadelphia, there is a need to address the 
different age groups by risk factors and cultural needs.  
 
Conclusion and recommendations 
The study findings show significant differences in risk behaviors and HIV risk 
and infection among different subgroups of the black community in Philadelphia. While 
most surveillance data considers all black people as one entity, there are indeed 
differences that have implications on health outcomes. These findings further support the 
need to collect information on country of origin when studying health outcomes for 
different ethnicities in the US.  
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APPENDIX B: SAS CODE 
PROC IMPORT OUT= WORK.RAPIDTESTING  
            DATAFILE= "C:\biostats\rapidtesting.csv"  
            DBMS=DLM REPLACE;  
     GETNAMES=YES; 
     DATAROW=2;  
RUN; 
 
proc print data=rapidtesting; 
run; 
**creating a library for the data table; 
footnote "CBMP Mo Wahome"; 
libname inlib 'E:\'; 
run; 
 
** List the description of the variables as they appear from the source; 
proc contents data= inlib.cbmp varnum; 
run; 
 
proc format; 
value agegrpff 
  1 = "AGE IS 13-19"  
  2 = "AGE IS 20-29" 
  3 = "AGE IS 30-39" 
  4 = "AGE IS 40-49"  
  5 = "AGE IS 50-59" 
  6 = "AGE IS > 60"  
  ; 
value gendercdf 
  1= "Female" 
  2= "Male" 
  ; 
run; 
value didyoueverreturnf; 
  1= 'yes' 
  0= 'no' 
  ; 
value doyouhaveaf; 
  1= 'yes' 
  0='no' 
  ; 
value haveyoueverf; 
  1= 'yes' 
  0='no' 
  ; 
value howmanypeoplef 
  0= "none" 
  1= 1-5 
  2= "more than 5" 
  ; 
value haveyoueverhadanf;  
  1= 'Yes' 
  0= 'No' 
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  .= ' ' 
  ; 
value haveyoueverhadsexf; 
  1= 'yes' 
  0= 'No' 
  .= ' ' 
  ; 
value howouldyourateff; 
 'zero'=1 
 'low'= 1 
 'moderate'=2 
 'high'=2 
 ; 
value howmanypeopleff; 
 1-5=1 
 'more than 5'= 2 
 'none'=0 
 ' '= . 
 ; 
**Inclusion and Exclusion Criteria; 
data inlib.mos; 
 set inlib.cbmp; 
if 13<= age < 20 then agegroup =1; *exclude less than 13 years, test is 
designed for only those over 13; 
 else if 20 <=age < 30 then agegroup =2;  
 else if 30<= age < 40 then agegroup=3; 
 else if 40<= age <50 then agegroup=4; 
 else if 50<= age <60 then agegroup=5; 
 else if 60<= age <100 then agegroup= 6; 
 else if 0<= age <13 then delete; 
 else if age= . then delete; 
 if healthcenter eq 14 then healthcenter=4; 
if countryoforigin in ('dominican republic' 'belize' 'west indies' 
'virgin islands' 'virgin inslands' 'haiti' 'jamaica' 'trinidad'  
'trinadad' 'st.vincent' 'st.lucia' 'st.croix' 'st.thomas' 
'guyana' 'caribbean' 'barbados' 'bahamas' 'antigua' 'Trinidad'  
 'west indies' 'puerto rico') then nativity='Caribbean born black'; 
if countryoforigin in ('africa' 'algeria' 'burkina faso' 'burundi' 
'benin' 'cameroun' 'central african republic' 'chad' 'congo'  
'east africa' 'egypt' 'eritrea' 'ethiopia' 'gambia' 'ghana' 'guinea' 
'ivory coast' 'kenya' 'liberia' 'malawi' 'mali'  
'mauritania' 'mauritius' 'morocco' 'namibia' 'niger' 'nigeria' 'north 
africa' 'senegal' 'sierra leone' 'somalia' 'south africa' 'sudan' 
'togo' 'tunisia' 'west africa' 
 'zimbabwe') then nativity= 'African born black'; 
if countryoforigin in ('Bhutan' 'Estonia' 'Russia' 'Thailand' 
'afghanistan' 'albania' 'argentina'  'bangladesh' 'asia' 'belarus' 
'bhutan' 'brazil' 'bulgaria' 
'cambodia' 'canada' 'central america' 'chile' 'china' 'colombia' 'costa 
rica' 'cuba' 'curacao' 'ecuador' 'el salvador' 'england' 
'estonia' 'europe' 'france'  'georgia' 'germany' 'greece' 'guam'    
'guatemala' 'honduras' 'hong kong' 'hungary' 'india' 'indonesia'  
'iran' 'iraq' 'ireland' 'israel' 'italy' 'japan' 'jordan' 'korea' 
'kosovo' 'laos' 'latvia' 'malaysia' 'mexico' 'middle east' 'moldova' 
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'myanmar' 'nepal' 'netherlands' 'new zealand' 'nicaragua' 'pakistan' 
'palestine' 'panama'  'paraguay' 'peru' 'poland' 'philippines' 
'portugal' 'romania' 'russia' 'saudi arabia'  'serbia' 'south america' 
'south east asia' 'sri lanka' 'spain' 'sweden' 'tajikistan' 
'thailand' 'turkey' 'ukraine' 'uruguay' 'uzbekistan' 'venezuela' 
'vietnam' 'yugoslavia' 'yemen') then delete; 
 if raceethnicity eq 'Hispanic' then delete; 
 if countryoforigin eq 'us`' then nativity= 'US born black; 
 if raceethnicity eq 'Caucasian' then delete; 
 else if raceethnicity eq 'other' then delete; 
else if raceethnicity eq 'African American' then nativity= 'US born 
black';  
 else if raceethnicity eq ' ' then nativity= ' '; 
 if gender in (' ' 'transgender') then delete; 
 if testresults eq 'indeterminate' then delete; 
if healthcenter eq 11 then delete;**Dr.Kwakwa advised me to remove  
these from the analyses since they are not health centers but were 
coded as health fairs; 
if healthcenter in (5 8) then delete;*removed health center 5 due to 
selection bias, health center 5 has an std clinic; 
 if continent eq 'caribbean' then nativity= 'Caribbean born'; 
 if raceethnicity in ('Caucasian' 'Other') then delete; 
 if continent in ('south america' 'asia') then delete; 
 if continent eq 'africa subsah' then nativity= 'African born'; 
 if continent eq 'africa north' then nativity= 'African born'; 
 if raceethnicity eq 'other' and continent eq 'north america' then 
delete; 
if multipledrugs in ('alcohol' 'alc' 'ALCOHOL' 'ALC' 'alch' 'etoh' 
'ALcohol' 'marijuana alcohol' 'nalcohol'  
'alcohl' 'Alcohol' 'alco' 'marijuana etoh' 'wet/alcohol' 'etohh' 
'alchol' 'ALCHOL' 'alcL' 'ALOCHOL' 'alchol' 'alochol' 
'beer' 'wine' 'alcoohol' 'alxohol' 'alcollhol' 'ALO' 'alo' 'alcoho' 
'alcoholl' 'ALCOHO' 'benzo' 'ALcohol' 'etohh' 'alcL' 'alocol' 
'alohol' 'alxohol' 'alfohol' 'allcohol' 'alohol' 'alcoholo' 'alcoohol' 
'alcolhol' 'alcojol' 'alcojhol' 'alcoholl' 'alcohol`' 
'alcoho' 'alcoho.' 'alcohl' 'alccohol' 'al;c' 'a;lc' 'a;cpjp' 
'ALCOHOLPCP') then Alcoholuse=1;  
 else if Alcoholuse ne 1 then Alcoholuse=0; 
if countryoforigin eq ' '  and continent eq ' ' then delete; 
 if raceethnicity eq ' ' and continent eq ' ' then delete; 
 if nativity eq ' ' then delete; 
 if testresults eq ' ' then delete; 
 if healthcenter eq 5 then delete; 
if HowDoYouDescribe in ('Heterosexual' 'Homosexual' 'Bisexual' 
'Lesbian') and HaveYouEverHad eq 1 and Gender  
 eq 'male' then msm_1=1; 
 else if msm eq 2 then msm_1=2; 
run; 
proc freq data=mosef; 
 table msm_1*gender; 
 run; 
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data mosef; 
 set mosef; 
 if nativity eq 'African born' then nativity_new=1; 
 if nativity eq 'Caribbean born' then nativity_new=2; 
 if nativity eq 'US born black' then nativity_new=3; 
 if howfrequently eq 'never' then condomuse=1; 
 if howfrequently eq 'sometimes' then condomuse=2; 
 if howfrequently eq 'always' then condomuse=3; 
 if HowDoYouDescribe eq 'Lesbian' then preference=1; 
 if HowDoYouDescribe eq 'Homosexual' then preference=2; 
 if HowDoYouDescribe eq 'Bisexual' then preference=3; 
 if HowDoYouDescribe eq 'Heterosexual' then preference=4; 
 if HaveYouEverHadAn eq 'Yes' then STD=1; 
 if HaveYouEverHadAn eq 'Dont Know' then STD=2; 
 if HaveYouEverHadAn eq 'No' then STD=3; 
 if HaveYouEverHadSex eq 1 then prostitution=1; 
 if HaveYouEverHadSex eq 3 then prostitution=2; 
 if HaveYouEverHadSex eq 0 then prostitution=3; 
run; 
 
**Demographics; 
**Table 1: comparison of risk behaviors; 
proc freq data=mosef; 
 table nativity*(gender evertested doyouhavea haveyouever haveyoueverhad 
haveyoueverhadsex howfrequently howdoyoudescribe howmanypeople 
haveyoueverhadan howwouldyou alcoholuse whatdrugshave)/cmh; 
run; 
proc univariate data=mosef; 
 class nativity; 
 var numberpartners; 
run; 
**Wilcoxon test; 
proc npar1way data=tmp1.ko; 
 class nativity; 
 var numberpartners; 
run; 
proc sort data=mosef;  
by nativity; 
run; 
 
**Mean Age of the respondents by native group; 
proc means data=mosef; 
 by nativity; 
 var age; 
run; 
**stratify by gender to examine differences in seroprevalence; 
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proc freq data=mosef; 
 by nativity 
 table gender*testresults; 
 run; 
 
 
 
**comparing Condom use and test results for each sub group; 
 
proc freq data=mosef; 
 by nativity; 
 table testresults*howfrequently; 
 run; 
**Condom use by age group; 
 proc freq data=mosef; table agegroup*howfrequently; run; 
 
**Sorting by gender to conduct gender stratified analysis; 
proc sort data=mosef; 
 by gender; 
run; 
**Condom use and test results by gender; 
 proc freq data=mosef; 
 by gender; 
 table testresults*howfrequently; 
 run; 
 
**what is the prevalence for each group?; 
proc freq data=mosef; 
table nativity*testresults; 
run; 
**How many positives for each variable?; 
proc freq data=mosef; by gender; table testresults*(howdoyoudescribe 
howwouldyou prostitution); run; 
**what is the sexual orientation of those who tested positive?; 
proc freq data=mosef; 
 by nativity; 
 table testresults*howdoyoudescribe; 
run; 
**How many msm tested positive?; 
proc freq data=mosef; 
table msm*testresults; 
run; 
**Model 1:bivariate analysis; 
proc logistic data=mosef descending; 
 by gender; 
 class agegroup gender nativity; 
 model testresults= agegroup gender nativity; run; 
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**Check for confounders; 
 proc freq data=mosef; 
  table testresults*(gender evertested doyouhavea haveyouever 
haveyoueverhad haveyoueverhadsex howfrequently  
  howdoyoudescribe howmanypeople haveyoueverhadan howwouldyou)/cmh; 
run; 
**Model 2: multivariate regression; 
proc logistic data=mosef descending; 
  by gender; 
  class nativity howwouldyou prostitution preference msm; 
  model testresults= nativity howwouldyou prostitution preference 
msm/selection=backwards sls=0.10 include=1; 
run; 
 
